Two experiments were conducted to evaluate the Thr requirements of male Large White turkeys from 3 to 6 and 6 to 9 wk of age. One group of turkeys was fed to 3 wk using nutritionally adequate diets and fed test diets from 3 to 6 wk; another group of turkeys was fed to 6 wk using nutritionally adequate diets and fed test diets from 6 to 9 wk. Test diets were composed of peanut meal, soybean meal, corn, and grain sorghum as intact protein sources and were supplemented with amino acids. Peak performance of turkeys fed the test diets was equivalent to that of turkeys fed conventional corn-soybean meal diets formulated to meet NRC (1994) standards. Estimates of Thr requirements for weight gain were 0.92 and 0.86% for 3 to 6 and 6 to 9 wk, respectively. For feed conversion, estimates of Thr requirements were 0.87% and 0.84% for 3 to 6 and 6 to 9 wk, respectively. The results of the two experiments reported herein would suggest that the Thr requirements suggested by NRC (1994) for turkeys up to 9 wk of age are safe estimates; they may slightly overestimate the requirements but not by a large margin.
INTRODUCTION
Experimental evidence to support a Thr requirement for turkeys is sparse. The NRC (1994) recommends that diets for turkeys from 0 to 4 wk contain 1.0% Thr, based upon empirical growth trials (Dunkelgod et al., 1970; Warnick and Anderson, 1973; D'Mello, 1976) . Requirements for subsequent ages are based upon mathematical modeling (Hurwitz et al., 1983) . Lilburn and Barbour (1996) conducted short-term (14-d) feeding trials with Large White toms (strain not specified) at different ages and concluded that at younger ages the NRC recommended levels were higher than needed but at older ages the recommendations appeared to underestimate the requirements for maximal gain and carcass development. Lehmann et al. (1997) determined the Thr requirement of Large White British United Turkey (Big 6) toms at different ages; from 0 to 4 wk a Thr level of about 0.95% was adequate to obtain optimum growth and feed conversion, as compared to 1.0% recommended by NRC. From 8 to 12 wk there was no significant response to Thr beyond the basal level of 0.69% compared to 0.8% recommended by NRC. From 16 to 20 wk a Thr level of about 0.58% appeared adequate for maximum growth with 0.64% required for maximum breast meat, as compared to 0.60% recommended by NRC. The objective of the present study was to evaluate the Thr needs of turkey poults at different ages and to explore the possible benefits of supplemental Thr in providing the needs for this essential amino acid.
MATERIALS AND METHODS
Two experiments were conducted. Day-old male poults of a commercial Large White strain (Nicholas 700 3 ) were obtained from a local hatchery and randomly assigned to litter floor pens (5.2 m 2 ) in a house of commercial design. Each pen was equipped with two tube feeders and an automatic water font. Twelve poults were placed in each of 96 pens. One group of birds (48 pens) was fed a nutritionally adequate diet for 0 to 3 wk and then used for the 3 to 6 wk trial. The second group of birds (48 pens) was fed a nutritionally adequate diet for 0 to 6 wk and then used for the 6 to 9 wk trial.
The experimental test diets and positive control diets are presented in Table 1 . The first experiment was designed to evaluate the Thr requirement of male Large White turkeys from 3 to 6 wk of age and the second experiment examined the Thr requirement during the period of 6 to 9 wk of age. Samples of peanut meal, soybean meal, yellow corn, and grain sorghum were sent to four independent laboratories for amino acid 6 Diets fed 3 to 6 wk were calculated to contain 2,900 ME kcal/kg with 1.0% Ca and 0.50% available P; diets fed 6 to 9 wk were calculated to contain 3,000 ME kcal/kg with 0.90% Ca and 0.50% available P. Crude protein and amino acid analysis were conducted by a commercial laboratory. analysis. Results from the four labs were in close agreement and means of the four assays used to formulate diets for turkeys. For the periods of 3 to 6 wk and 6 to 9 wk, positive control diets were formulated using corn and soybean meal as intact protein sources to meet the minimum nutrient requirements suggested by NRC (1994) for 4 to 8 and 8 to 12 wk increments, respectively. For the test diets in each period, the four ingredients indicated above were assigned a cost equivalent to their Thr content (1.15, 2.00, 0.27, and 0.31% for peanut meal, soybean meal, corn, and milo, respectively) and a "least Thr" diet formulated using linear programming that met the requirements for all other nutrients except for Thr. Corn and grain sorghum were required to be utilized in equal proportions. Supplements of DL-Meth, L-Lys HCl, L-Leu, L-Val, and L-Trp were used to create low-Thr diets. Diets were analyzed for total (Llames and Fontaine, 1994) and supplemental amino acids (NFIA, 1991) by a commercial laboratory. Analyzed levels of critical amino acids in the basal diets are shown in Table 1 .
The low-Thr test diet for the 3 to 6 wk period was analyzed to contain 0.73% Thr as compared to the NRC requirement of 0.95% for the 4 to 8 wk period. Adequate experimental amounts of the low Thr diet was mixed and divided into two aliquots; one was supplemented with 0.30% Thr (confirmed by analysis) whereas the other received an equal amount of inert filler (washed builder's sand). These two diets were then blended in suitable proportions to provide seven test diets ranging from 0.73% Thr to 1.03% Thr in increments of 0.05%. The supplemental levels of Thr in each test diet were confirmed by analysis (NFIA, 1991) . The seven test diets plus the corn-soybean meal positive control diet were each fed to six pens of 12 male Large White turkeys for a three week period.
The low-Thr test diet for the 6 to 9 wk period was analyzed to contain 0.65% Thr as compared to the NRC requirement of 0.95% for the 8 to 12 wk period. Adequate experimental amounts of the low Thr diet was mixed and divided into two aliquots; one was supplemented with 0.30% Thr (confirmed by analysis) and the other received an equal amount of an inert filler (washed builder's sand). These diets were then blended to provide seven test diets ranging from 0.65% Thr to 0.95% Thr in increments of 0.05%. The supplemental levels of Thr in each test diet were confirmed by analysis (NFIA, 1991) . The seven test diets plus the corn-soybean meal positive control were each fed to six pens of 10 male Large White turkeys for a 3-week period. Test diets and tap water were available for ad libitum consumption.
Mean body weight by pen was obtained at the start and end of each test period and pen feed consumption determined. Any bird that died or was removed was weighed and the weight used for correction of feed conversion. Data were subjected to analysis of variance using the SAS ® software package (SAS Institute, 1991) with mean separation using Duncan's multiple range test (Duncan, 1955) . Initial body weight of the birds was used as a covariate in the analysis. Response curves were fitted using linear and quadratic regression procedures using PROC REG of the GLM procedure of SAS ® .
RESULTS AND DISCUSSION

Experiment 1
The effect of dietary Thr level on performance of male Large White turkeys from 3 to 6 wk of age is shown in Table 2 . Turkeys fed the test diet supplemented with adequate Thr had weight gain and feed conversion that did not differ from that of turkeys fed the positive control diet. Data were fitted to a quadratic equation for gain (Y = -10.05 + 24.399 X -12.606 X 2 , where Y = weight gain and X = percentage Thr) and feed conversion (Y = 6.889 -11.728 X + 6.413 X 2 , where Y = feed conversion and X = percentageThr). The Thr requirement, set at 95% of the asymptote, was 0.92% for gain and 0.87% for feed conversion. The NRC (1994) suggests a Thr requirement of 1.0% for 0 to 4 wk and 0.95% for 4 to 8 wk. Lilburn and Barbour (1996) did not make a specific Thr recommendation in their studies utilizing turkeys 21 to 35 d but examination of their data would suggest a requirement between 0.80 and 0.95%, in agreement with the results of the present study.
Experiment 2
The effect of dietary Thr level on performance of male Large White turkeys from 6 to 9 wk is shown in Table 3 . Turkeys fed the test diet supplemented with adequate Thr had weight gain and feed conversion that did not differ from that of turkeys fed the positive control diet. Data were fitted to a quadratic regression equation for gain (Y = -5.909 + 19.345 X -10.614 X 2 , where Y = weight gain and X = percentage Thr) and feed conversion (Y = 10.013 -18.019 X + 10.19 X 2 , where Y = feed conversion and X = percentage Thr). The Thr requirement, set at 95% of the asymptote, was 0.86% for weight gain and 0.84% for feed conversion. It is difficult to compare these estimates directly to NRC (1994) recommendations because of differences in ages for which the recommendations are given; the NRC suggests a Thr level of 0.95% for 4 to 8 wk and 0.80% for 8 to 12 wk. Lehmann et al. (1997) reported that from 8 to 12 wk there was no significant response to Thr beyond the basal level of 0.69%, compared to 0.8% recommended by NRC. The results of Lilburn and Barbour (1996) did not suggest any improvement in performance of toms 55 to 69 d from Thr levels greater than 0.81%.
Overall, the results of the two experiments reported herein would suggest that the Thr requirements suggested by NRC (1994) for turkeys up to 9 wk of age are safe estimates; they may slightly overestimate the requirements but not by a large margin.
